Introduction
The outcome of colorectal surgery for cancer depends on the operative technique, accurate local staging and evidence based peri operative management. In traditional practice of rectal cancer staging in Sri Lanka, contrast enhanced computerised tomographic scan (CECT) of the pelvis has been the investigation used in local staging of rectal cancers in most of the centres; magnetic resonance imaging (MRI)has not been widely employed mainly due to non-availability. In addition preoperative prolonged fasting, use of oral mechanical bowel preparation, nasogastric tubes, routine drains and prolonged postoperative 'nil by mouth' regimes have been considered to be essential. The average hospital stay after traditional practice of colorectal surgery has historically been reported to be between 7 and 12 days [1, 2] . The recommendation for local staging of patients with rectal cancer is MRI of the pelvis [3] . The MERCURY study group in rectal cancer has shown that high resolution MRI will accurately predict the involvement of the surgical resection margin in rectal cancer [4] . The result of this investigation will determine whether the patient would need neoadjuvant treatment prior to surgery. Making management decisions without accurate staging would lead to delay in recovery and poor outcome. Therefore, steps taken to enhance postoperative recovery should be preceded by accurate staging of the disease.
The concept of augmented postoperative recovery was first described by Danish Professor Henrik Kehlet in the late 1990s although he did not use the term "Enhanced Recovery After Surgery" [5] .He extensively studied on pathophysiology of surgery, attenuating surgical stress, multimodal analgesia in managing postoperative pain and employed a protocol in managing patients in the peri-operative period [5, 6] .The work led to the concept of "Fast-Track-Surgery".
The principal aim of the ERAS protocol is to attenuate the stress response to surgery by optimizing the patient's normal physiology. This resulted in speeding up recovery and promoted early return to normal activities [6] . Several alterations to the original protocols have been added with the introduction of minimally invasive surgery and accumulating new evidence. A group of academic surgeons who worked tirelessly on this subject formed the ERAS society in early 2000. Their mission was to "develop perioperative care and to improve recovery through research, education, audit and implementation of evidence-based practice" [7] .
ERAS has been associated with reduced postoperative hospital stay to 3-5 days [5] and early return to normal activity with low complication rates [8] without compromising oncological outcome. Summary of steps of ERAS is outlined in Table 1 [9, 10] .
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Though evidence based, ERAS has yet to be firmly established in Sri Lanka. One reason may be the limitations of resources to follow all steps of the protocol. The ERAS protocol was initiated with some modifications at the University Surgical Unit of the Colombo South Teaching Hospital with the aim of assessing the outcome of mERAS among our patient cohort.
Methodology Preoperative staging pelvic MRI in rectal cancer patients
To stage rectal cancer accurately, an MRI of the pelvis was performed and was reported according to standard protocol, which highlighted the circumferential resection margin (CRM),extramural vascular invasion (EMVI) and the lateral pelvic side wall involvement (LPSWI) [11] .
Management decisions were made at the colorectal multidisciplinary team (MDT)meetings after discussing the result of pelvic MRI and CECT of the abdomen, amongst other criteria such as fitness for anaesthesia. This was considered avital step in management in order to subject the patients to the modified ERAS protocol.
Application of modified ERAS (mERAS) protocol :
All steps of ERAS were not possible in Sri Lanka due to resource limitations. While preserving the principles of ERAS, the following modifications were made to overcome the limitations in our local setting (table 2).
All other steps of the standard ERAS have been followed accordingly.
The introduction of this prospective descriptive study of mERAS at the University Surgical Unit, CSTH, which was designed to evaluate the outcome of patients having surgery for colorectal cancer, was approved by the Ethics Review Committee of the Faculty of Medical Sciences University of Sri Jayewardenepura.
Patient recruitment
All patients were admitted under the care of a single surgeon for elective colorectal resections, and who gave informed consent to follow the mERAS protocol, were included in the study. Patients who required emergency colorectal resections were excluded.
Data collection and analysis
Data on preoperative preparation, surgery, postoperative care and complications have been recorded in a colorectal data base in all the patients included in this study. Data from 2011 to 2017 were evaluated. Analysis was done using SPSS data software( IBM SPSS Statistics for Windows, Version 23.0. Armonk, New York, USA: IBM Corp.)
Results

Demographic data
One hundred and twelve patients (median age -60 years, range 23 to 88 years) underwent colon and rectal cancer resection during this study period. The ratio of male to female was 1.08: 1.
Mode of surgery
Laparoscopic resections were performed in 71.4% of the study cohort ( Figure. 1 ).The overall conversion rate was 8.9 %. The number of laparoscopic resections performed per year has increased over time. (Figure. 2).
Staging pelvic MRI scan in patients with rectal cancer MRI was performed in rectal cancer patients for accurate local staging of the disease. The percentages have been increasing over the years, and now, more than 90 % of patients with rectal cancer will have a pelvic MRI as the investigation of choice in local staging provided they do not have contraindications (Figure 3) .
Adherence to the steps of ERAS All patients were admitted one day prior to surgery as lack of proper transport facility did not allow same day admission. All the patients were educated on the perioperative care plan and their concerns were acknowledged. Preoperative thromboembolism prophylaxis was started with single dose of subcutaneous low molecular weight heparin in all patients. A phosphate enema was administered early on the morning of the day of surgery in the case of left colonic and rectal resections (84%). No bowel preparation was used in right and transverse colon resections. Patients were requested to fast for a period of 6 hours for solids and 2 hours before surgery for clear fluids. Carbohydrate loading was given on the previous day of surgery as well as 2 hours prior to surgery. Antibiotic prophylaxis was given to all the patients prior to the induction of anaesthesia. Epidural anaesthesia was used frequently due to the unavailability of patient controlled anaesthesia devices. It was used in all open resections(19.7 %). CVP guided fluid therapy was used instead of goal directed fluid therapy as oesophageal dopp-ler monitoring facilities were not available. Intraperitoneal drains were inserted in all cases of low anterior resection (48%), abdominoperineal resection and total proctocolec-tomy. The median number of days to resume normal diet, mobilise, removal of the urinary catheter and drains, including stay in intensive care are shown in Figure. 4. Oral fluids were started by the evening of the same day of surgery, and normal diet the following day, in the absence of post-operative nausea and vomiting. By day 3 after surgery, 70% of patients had a bowel movement. The median duration of hospital stay was 5 days (range 3-21 days). 
Postoperative complications
In the first 30 days after surgery, the following complications (Clavien-Dindo > 2) were reported in our cohort; surgical site infection -17.85%, respiratory tract infection-4.4%, urinary tract infection -2.6% and anastomotic leaks -3.5%. All anastomotic leaks were in patients who underwent low AR (n=4), and who had had neoadjuvant chemo-radiotherapy. All leaks were identified within the first 5 days post-operation; three required re-laparotomy. 30-Day mortality was zero in this cohort.
Discussion
Role of preoperative MRI scan in rectal cancer
The MERCURY study group demonstrated the accuracy of pelvic MRI in delineating the anatomy of mesorectal fascia and future surgical clearance [4] . Also, the study showed that preoperative prognostication can be done by accurate measurement of extramural tumor spread [12, 13] . The National Comprehensive Cancer network (NCCN) guideline on rectal cancer recommends preoperative pelvic MRI scans in all patients with rectal cancer [3] . To be an effective tool in preoperative evaluation, standardization of the technique of MRI and reporting is vital [11] . In our study the number of patients having pre-operative pelvic MRI for rectal cancer has been increasing, which has helped the predictability at our MDT meetings.
Outcome of mERAS at local setting
Modified ERAS protocol has been well tolerated by our cohort of patients. Published data on this aspect in local setting is scarce and we could not find similar studies to compare with our results. Similar studies with ERAS protocol have been published from developed countries. One metaanalysis, which included 6 randomized control trials comparing conventional practice and ERAS in open colorectal surgery, has mentioned that only a mean of 9 (range-4 to 12) elements of the ERAS protocol were used in those trials [8] . This meta-analysis has shown that ERAS is associated with reduced time of hospital stay and postoperative complication rates after open colorectal surgery without compromising patient safety [8] . In our study group, the modifications were done while sticking to the principles of ERAS, in order to overcome the limitation of resources at local setting.
A Japanese study of 257 patients undergoing ERAS protocol, has shown reduction of postoperative hospital stay by 3 days from 10 days to 7 days. This was a statistically significant difference, without adversely affecting the short term outcome [14] . Reduction of postoperative hospital stay to a median of 4 days has been reported with the implementation of ERAS in a study from Belgium [15] . All procedures were laparoscopic with a 9.5 % conversion rate and a reported 2.1 % anastomotic leaks. The authors have suggested widespread implementation of ERAS principles for cost effective use of healthcare [15] . A larger Italian study comprising 1065 patients reported an average 3 days of hospital stay with no difference in complication rates [16] .
Our results of implementing ERAS with modifications are comparable with these published data. The modifications that we undertook helped overcome resource limitations at our local setting.
How this paradigm shift was made possible
Initiation of a change is always a challenge, and sustenance of change is even more challenging. The following approaches were adopted to overcome these challenges and to make the protocol sustainable.
1. Formal introduction on modified ERAS was given to both the ward staff and the anaesthetic team. All steps were properly explained. The advantages of the new protocol were highlighted. 2. Laparoscopy facilities at our centre were upgraded. 3. A dedicated stoma nurse was trained. The nurse was able to build good rapport with the patient and trained the patient as well as the patient's immediate care takers. 4. The unit protocol was clearly drafted and distributed among the staff. All their concerns were acknowledged and implemented if appropriate. 5. Patient information leaflets and consent forms were distributed to the patients prior to the surgery. 6. A system was developed to record data of all procedures which enabled frequent evaluation of the unit protocol. 7. A Colorectal Multi-Disciplinary Team (MDT) meeting was started, which involved surgeons, pathologists, radiologists, an oncologist and a stoma care nurse. 8. Two books were published with the aim of educating patients and the public on colorectal diseases and the ERAS programme.
Conclusions
We recommend staging pelvic MRI as the investigation of choice for local staging in rectal cancer, which should be reported by radiologists trained in rectal cancer MRI, and which should be the focal point of discussion at a colorectal MDT. The modified ERAS protocol was well tolerated by our cohort of patients and the favourable outcomes of ERAS at our centre were comparable with published data. The adoption of the ERAS protocol with some modifications to suit the local setting would be a development to current traditional practice of colorectal surgery for colorectal cancer in Sri Lanka.
